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Abstract: Marine dissolved organic carbon (DOC) is produced in the surface ocean though its radiocarbon
(¹￿C) age in the deep ocean is thousands of years old. Here we show that >10% of the DOC in the deep
North Atlantic is of post-bomb origin and that the ¹￿C age of pre-bomb DOC is >4900 ¹￿C yr, 900
¹￿C yr older than previous estimates. We report ¹￿C ages of DOC in the deep South Atlantic that are
intermediate between values in the North Atlantic and the Southern Ocean. Finally, we conclude that
DOC ¹￿C ages are older and a portion of deep DOC is more dynamic than previously reported.
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The data contained in this file describe the sampling information for water samples reported in 
the paper and those used for comparison. Details of the ∆14C and  13C analyses are included in 
the Methods section of the paper.  The DOC concentrations, and DOC ∆14C and  13C values are 










Figure S1. DOC δ13C values in water samples collected from the a) NE Atlantic along 20°N 
(P16N), b) NW Atlantic along 65°N (A22 cruise), and c) South Atlantic along 32°S (A10 
cruise).  Values from the Sargasso Sea (SS) [Druffel et al., 1992] and Southern Ocean (SOce) 





Figure S2.  DOC concentrations in water samples collected from the a) NE Atlantic along 20°N 
(P16N), b) NW Atlantic along 65°N (A22 cruise), and c) South Atlantic along 32°S (A10 
cruise).  Values from the Sargasso Sea (SS) [Druffel et al., 1992] and Southern Ocean (SOce) 








Figure S3. Ridge-flank systems have been shown to strip out oceanic DOC onto porous basalts 
[Hawkes et al., 2015; Lang et al., 2006] and deliver low ∆14C DOC [McCarthy et al., 2011] to 
the deep northeast Pacific. However, this effect may be more pronounced in the Pacific than in 
other oceans, because the spreading rates of ridges in the Pacific are the highest of all ocean 
ridge systems [Lupton, 1998]. Whereas ancient DOC from hydrothermal ridges and flanks may 
be important to the deep Pacific, this effect does not appear to be significant in the Atlantic DOC 
∆14C values (this work) versus δ3He values obtained for samples from >1000m depth collected in 
2003 or 1997 (along 65°W) from similar depths and locations as our samples from the A10, A22 
and A16 cruises [Jenkins, 2007a; b; c].  Linear regression of all points shows an inverse 
correlation (r=0.38 p=0.0003 n=84). The values from the A22 (NW) and A16 (NE) cruises 
contain bomb 14C, and the slope of this linear regression (0.022) is an order of magnitude smaller 
than that found for the South Pacific (0.297) [Druffel and Griffin, 2015] (see text for detail).  
 
 
Figure S4. Keeling plot of measurements from the Atlantic Ocean as reported here, and the 
SOce and SS as reported elsewhere [Druffel and Bauer, 2000; Druffel et al., 1992]. Slopes, y-




 Table S1. Sampling information for the stations occupied on the A10, A22 and A16N cruises in 
the Atlantic Ocean, and for the Sargasso Sea [Druffel et al., 1992] and Southern Ocean [Druffel 




Table S2. Concentration, ∆14C and  13C measurements of bulk DOC in seawater samples 
collected on the A10, A16N and A22 cruises.  These data, and other measurements of samples 













Table S3. DOC Keeling plot slopes, intercepts and correlation coefficients determined from 
Model II linear regressions.  Values from the South Pacific (P06 in 2010) [Druffel and Griffin, 
2015], NCP (1987), Sargasso Sea (1989) [Druffel et al., 1992], and SOce (1995) [Druffel and 
Bauer, 2000] are included for comparison. Available surface DIC ∆14C values are included for 





a For all Atlantic profiles reported here, the single sample between 0–100m was used; SOce 
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